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Abstract

Methemoglobinemia is a rare but fatal disorder of the oxygen-carrying capacity of hemoglobin. Here is a case representing high-
dose Sulfamethoxazole/ Trimethoprim ( SMX/TMP ) induced Methemoglobinemia in a boy treated for Ventilator-associated
pneumonia (VAP), which was resolved successfully after administration of methylene blue and discontinuation of SMX/TMP

Introduction:

Methemoglobinemia is considered a rare and serious disorder of the blood and if left untreated can be
fatal. Methemoglobinemia is defined as an increase in methemoglobin levels in the blood. The underlying
mechanism includes changing the hemoglobin heme iron from a ferrous to a ferric state and eventually may
lead to decrease oxygen delivery to the tissues. Methemoglobinemia can be congenital or acquired due to
toxins or drugs. There are few reports of methemoglobinemia induced by traditional dosing of SMX/TMP.
However, in our case, methemoglobinemia occurred within three days from the initiation of a high dose of
SMX/TMP with a rapid resolution of methemoglobinemia after discontinuation of SMX/TMP.

Case report:

This is 11 years old boy with a past medical history of hypothyroidism, seizure disorder and hypoxic-
ischemic encephalopathy secondary to upper airway obstruction (epiglottitis) with prolonged hypoxemia,
tracheostomized on mechanical ventilation at home a few years back.

The patient was admitted due to bradycardia and low potassium level. During hospitalization, the patient
developed septic shock and required inotropic support, on day 16 of admission, the patient developed pseu-
domonas aeruginosa VAP and was treated successfully with piperacillin/tazobactam for 10 days. In between
patient developed a picture of sepsis with negative cultures and received different courses of antibiotics.

On hospital day 43 he developed respiratory distress with an increase in oxygen requirement and doses of in-
otropic support. Upon further evaluation, his inflammatory markers started to elevate with remarkable chest
x-ray changes in a form of left retrocardiac airspace disease with bilateral pleural effusion. Thus, the patient
was started empirically on piperacillin/tazobactam, gentamicin and vancomycin to cover a possible hospital-
acquired infection and VAP. After three days, the respiratory culture showed growth of stenotrophomonas
maltophilia and therefore the patient was started on Sulfamethoxazole/ Trimethoprim (SMX/TMP) 5 mg
/kg/ every 6 hours. After 3 days of initiation of Sulfamethoxazole/ Trimethoprim, the patient had an episode
of desaturation and cyanotic dusky color with no improvement despite ventilator setting adjustment. The



patient’s laboratory results were normal except for having metabolic acidosis with a methemoglobin level of
2.7 %.

After discontinuation of SMX/TMP and administration of a methylene blue dose of 1 mg/kg intravenously
for the treatment of methemoglobinemia, the methemoglobin level decreased to 0.6 %, and the fraction
of inspired oxygen returned back to the normal range. We believe that improvement of oxygenation and
methemoglobin levels after discontinuation of SMX/TMP along with administration of methylene blue is
due to drug-induced methemoglobinemia by SMX/TMP.

Discussion:

Methemoglobinemia is defined as an increased methemoglobin level in the blood. The underlying mechanism
includes changing the hemoglobin heme iron from a ferrous to a ferric state which eventually may lead to
decreased oxygen delivery to the tissues (1). Drugs rarely induce methemoglobinemia when given to a healthy
patient. However, some of the oxidizing drugs may have the capability to convert normal hemoglobin
to methemoglobin. For instance, some antimicrobials have been reported to cause methemoglobinemia,
such as dapsone, sulfonamides, chloroquine, nitrofurantoin and clofazimine (2). After a thorough workup
and medication review, we confirmed that there were no other contributing factors for the development of
methemoglobinemia except exposure to SMX/TMP.

SMX/TMP is a sulfonamide derivative that is used as an antibacterial drug for the treatment of various
infectious diseases. It can be given an oral or intravenous dosage forms. SMX/TMP is rapidly and completely
absorbed after oral administration with a large volume of distribution through bodily fluid. It is metabolized
mainly by the liver and excreted via renal clearance. The hematological side effects of SMX/TMP include
aplastic anemia, leukopenia, hemolytic anemia, thrombocytopenia, and eosinophilia (3).

The risk factors for methemoglobinemia with oxidizing agents include patients with medical conditions such
as renal failure, anemia, sickle cell disease, sepsis, lung disease and taking large doses of SMX/TMP for a
prolonged period (2). Because the patient developed VAP due to stenotrophomonas maltophilia, he was
started on a high dose of SMX/TMP at a dose of 5 mg per kg given every 6 hours.

Methemoglobinemia is a rare disease that is difficult to diagnose. Therefore, any patient with unexplained
cyanosis and hypoxia that does not improve with supplemental oxygen with normal calculated arterial pO2
should be suspected of methemoglobinemia. The symptoms may vary from being asymptomatic to cyanosis,
dyspnea, or metabolic acidosis and may eventually lead to cardiovascular collapse and death (4). Similarly,
our patient developed cyanosis, metabolic acidosis and hypoxia that did not improve with increasing oxygen
support.

The cornerstone of management for patients with acquired methemoglobinemia is to stop the offending agent
and to establish appropriate supportive care, such as hydration for hypotension and ventilatory support for
respiratory compromise. Methylene blue is considered the drug of choice for symptomatic acute methe-
moglobinemia. Ascorbic acid has been reported to be beneficial in methemoglobinemia and should be used
when methylene blue is contraindicated or inaccessible (4-5).

We have found only four cases of methemoglobinemia induced by SMX/TMP in pediatric patients (6-7-8-9).
Three of them received SMX/TMP combined with another oxidizing agent and the fourth case received
SMX/TMP as prophylaxis for more than two weeks (8). In our case, methemoglobinemia occurred within a
few days of starting SMX/TMP therapy and was resolved rapidly after cessation of SMX/TMP therapy.

Conclusion:

To the best of our knowledge, this is the first report of methemoglobinemia induced by a high dose of
SMX/TMP in pediatric patients occurring within three days which may indicate methemoglobinemia due
to SMX/TMP as a dose-related side effect. Observation and rapid management are recommended.

Consent:



Written informed consent was obtained from the patient to publish this report in accordance with the
journal’s patient consent policy.
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